ABSTRACT OBJECTIVES This study sought to determine the differences between the prothrombotic properties and chamber characteristics in patients with lone atrial fibrillation (AF) and those with AF and comorbidities.
T he most devastating complication associated with atrial fibrillation (AF) remains thromboembolic stroke, with a 5-fold increased risk in patients with nonvalvular AF (1) . Patients with AF are known to exhibit a prothrombotic state, endothelial dysfunction, and abnormal left atrial blood flow, thus fulfilling Virchow's triad for thrombus formation (2) (3) (4) (5) (6) (7) . Abnormal platelet activation has been demonstrated peripherally in patients with nonvalvular AF (8, 9) , and peripheral blood samples have reflected endothelial dysfunction in different subsets of AF patients compared with controls (8, 9) .
However, there is ongoing debate as to whether these changes are due primarily to AF per se or to its associated risk factors. Several studies have suggested that in patients with AF, the prothrombotic state may be the result of concurrent comorbidities such as hypertension, diabetes, and coronary artery disease (10, 11) . On the other hand, other reports suggest a heightened risk of thrombosis even in patients with lone AF (8, 9) . Moreover, recent studies have shown that peripheral sampling may not adequately reflect intracardiac changes within the heart (4, 5, 12) . These previous, conflicting data may be partly due to sampling from heterogeneous cohorts or sampling from peripheral versus intracardiac blood (8) (9) (10) (11) .
In this study, we examined these issues by studying both patients with lone AF and patients with AF and comorbidities, using sampling from both atrial and peripheral blood. We investigated prothrombotic properties (platelet activation, thrombin generation, endothelial dysfunction, and platelet-derived inflammation) within the left atrium (LA), right atrium (RA), and femoral vein (FV) in consecutive patients with lone AF, with AF in the setting of comorbidities, and in controls to determine the relative contribution of these factors to the thrombogenic process.
METHODS
A detailed description of methods is found in the Online Appendix. Sixty patients undergoing catheter ablation for AF who presented in sinus rhythm were prospectively recruited (30 with lone nonvalvular AF and 30 with AF and comorbidities). The control group consisted of 27 prospectively recruited patients with left-sided accessory pathways who underwent ablation during the study period. In addition, a separate reference group of 30 age-matched subjects was recruited to control for the effect of age.
Lone AF was defined, according to previous criteria, as AF in the absence of structural heart disease, hypertension, diabetes mellitus, coronary artery disease, or stroke based on history, physical examination, chest radiography, routine biochemistry, and echocardiography (13) .
STUDY PROTOCOL. The technique used for ablation of AF in our laboratory has been previously described and is further described in the Online Appendix (7, 13, 14) . 
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RESULTS
PATIENT CHARACTERISTICS. Baseline characteristics are displayed in Table 1 . Patients with left-sided accessory pathways were younger and were taking fewer antiarrhythmic agents. Patients with lone AF and those with AF and comorbidities had larger LA dimensions compared with those of control patients.
PLATELET ACTIVATION. There were no significant differences between levels of platelet activation measured by P-selectin in patients with lone AF, those in patients with AF and comorbidities, and those of control groups (p ¼ 0.5 between groups). Figure 1B) .
In control patients, there were no significant differences between sites (p ¼ 0.1) ( Figure 1C ). Peripheral samples were obtained from these patients and compared with the peripheral levels of the other 3 groups. There were significant differences in peripheral ADMA levels between groups (p < 0.001):
peripheral ADMA levels were significantly elevated in patients with lone AF and in patients with AF
and comorbidities compared with those in the .
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arrhythmia. This also suggests that platelet-derived inflammation may be related more to the arrhythmia episode, analogous to previous findings that higher CRP levels were observed in patients with AF present within 24 h prior to sample collection compared with sinus rhythm (17) . 
